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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a singular 
operation state from occurring. 
SOLUTION: While the rotation of an engine is 
maintained constantly, a throttle valve is changed from 
full closing to full opening, and an operation for storing 
the output torque at that time is made by different engine | 
speeds. In this case, when a map is to be created, each 
torque curve is drawn on the same X-Y plane and is 
functionally approximate them for drawing each of torque 
approximation curves a-d for a throttle valve travel on the 
same X-Y plane, the presence or absence of crossing 1 1 
of the torque approximation curves a-d is judged, and 
the torque approximation curve (c) regarded as specific 
is automatically corrected so that a value Y1 of a y piece 

of the torque approximation curve (c) regarded as specific out of the crossed torque 
approximation curves (b) and (c) becomes the middle of values Y2 and Y3 of the y piece of 
adjacent upper and lower torque approximation curves (b) and (d). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is a thing about the creation method of 
the map used for an engine testing device or a vehicles testing device, in more detail The study map for 
determining the throttle (accelerator) opening of the desired value in the engine control for an 
examination, Or by defining the study data (system data) which become the basis of the study map for 
determining the throttle (accelerator) opening of the desired value in test car both control as an 
exponential function or a polynomial function The singular point of study data is found out and it is 
related with the new creation method which created the study map automatically by correcting this 
automatically. 
[0002] 

[Description of the Prior Art] The conventional base top vehicles simulation system has the function to 
learn the engine for an examination (only henceforth an engine), makes a study map from the study data, 
and performs engine control based on it. 

[0003] The aforementioned study data change a throttle valve, keeping an engine constant to arbitrary 
rotational frequencies, and are created by memorizing the output torque at that time (refer to drawing 
6 ). Drawing 6 shows the torque curve (actual measurement) when changing a throttle valve by fixed ** 
from a close by-pass bulb completely to full open. Thereby, the torque of one point is decided to the 
throttle-valve opening in a certain engine speed (for example, 2000rpm). 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the torque curves A, B, C, D, and E in each 
engine speed (lOOOrpm, 1500rpm, 2000rpm, 2500rpm, 3000rpm) may intersect the low of throttle 
opening in time, a singular part arises on the study map created based on this study data, and control 
precision becomes bad. For example, the unique operational status of closing a throttle for acceleration 
had occurred. 

[0005] This invention was made with careful attention to the above-mentioned matter, and is offering 
the creation method of a map of using unique operational status generating the purpose for the engine 
testing device or vehicles testing device which can be prevented. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while this invention 
keeps rotation of an engine constant, a throttle valve is changed from a close by-pass bulb completely to 
full open. Operation of making the output torque at that time memorizing is performed using at least 
three kinds of engine speeds which are different from each other, respectively. The process which draws 
each torque curve on the same X- Y side in using each obtained torque curve as system data, and creating 
a map based on this, The system data function conversion process which carries out the approximation 
of function of each torque curve, and draws the torque approximation curve to throttle opening (X-axis) 
in the same X-Y side top, respectively, The inside of the torque approximation curve which crosses in 
the judgment process which judges the existence of intersection of torque approximation curves, and this 
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judgment process, It is characterized by including the process which corrects automatically the torque 
approximation curve concerned of the direction expected to be unique with becoming the value from 
which the value of the y intercept of the torque approximation curve of the direction expected to be 
unique serves as middle of the value of the y intercept of each torque approximation curve which adjoins 
up and down. 
[0007] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained, 
referring to a drawing. 

[0008] Drawing 1 shows the torque approximation curve a which carried out function conversion by the 
exponential-function approximation, and obtained the torque curve A in case an engine speed is 
lOOOrpm among the torque curves A, B, C, D, and E as system data shown in drawing 6 . These torque 
curves A, B, C, D, and E can be obtained in the engine testing device 1 (it mentions later) which 
constitutes a base top vehicles simulation system. 

[0009] In drawing 2 , the torque approximation curves a, b, c, and d which carried out function 
conversion by the exponential-function approximation, and obtained the torque curve D at the time of 
being the torque curve C and 2500rpm at the time of being the torque curve B and 2000rpm at the time 
of being the torque curve A and ISOOrpm in case an engine speed is lOOOrpm among the torque curves 
A, B, C, D, and E are drawn on the respectively same X-Y side. 

[0010] Drawing 3 regards the torque approximation curve c as unique among the torque approximation 
curves b and c which cross in drawing 2 , and shows the property view after correcting this 
automatically. 

[001 1] Moreover, drawing 4 shows the engine testing device 1 . <BR> [0012] In drawing 4 , output-shaft 
2a of the engine 2 for an examination (only henceforth an engine) and driving shaft 3 a of a 
dynamometer 3 are connected free [ separation ] through the clutch 4. The DYNAMO controller 4 
controls a dynamometer 3. The throttle actuator 5 controls the throttle opening of an engine 2. A 
computer 6 controls the DYNAMO controller 4 and the throttle actuator 5 through an interface 7. 
[0013] In addition, 8 and 9 are a torque measuring instrument and torque amplifier, respectively. 10 is a 
clutch actuator. Moreover, 12 is the degree pattern of target vehicle speed. 

[0014] It ** and system data (study data) are created as the 1st phase for creating a study map. This is 
raw data obtained by the engine change of state on engine DYNAMO. Namely, a throttle valve is 
changed from a close by-pass bulb completely to full open, keeping rotation of an engine constant, the 
engine speed of for example, lOOOrpm, ISOOrpm, 2000rpm, 2500rpm, and 3000rpm performs operation 
of making the output torque at that time memorizing, with this operation gestalt, respectively, and the 
output torque at that time is stored in a computer 6. Drawing 6 shows each torque curves A, B, C, D, and 
E drawn on the same X-Y side. The obtained torque curves A, B, C, D, and E receive each engine speed. 

[0015] Next, with this operation gestalt, function conversion of these curves A, B, C, D, and E is carried 
out, for example by the exponential-function approximation. 

[0016] Then, it judges whether the torque approximation curves a, b, c, and d (refer to drawing 2 ) which 
function conversion was carried out and were drawn on the same X-Y side cross. In addition, since the 
torque approximation curve e to the torque curve E intersected neither of the aforementioned torque 
approximation curves a, b, c, and d in drawing 2 , it omitted. 

[0017] With this operation gestalt, drawing 2 shows that the torque approximation curves b and c 
intersect the low of throttle opening in time. And it is the value of the y intercept of the torque 
approximation curve c Yl It carries out. | It is Yl |=L. Moreover, the value of the y intercept of the 
torque approximation curve b is set to Y2. | It is Y2 |=M. Furthermore, it is the value of the y intercept of 
the torque approximation curve d Y3 It carries out. | It is Y3 |=N. Here, it is L<M<N. 
[0018] And either the crossing torque approximation curve b or the torque approximation curve c is 
regarded as unique, and the automatic correction is made. 

[0019] Drawing 3 regards the torque approximation curve c as unique, and shows the case where this is 
corrected automatically. In this case, I think that the torque approximation curve c is inserted into the 
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torque approximation curves b and d over the whole throttle opening (X-axis) except for the singular 
part (a part for an intersection) 1 1 which intersects the torque approximation curve b. 
[0020] And automatic correction is performed by redefining the torque approximation curve c as 
becoming the value from which the value of the y intercept of the torque approximation curve c serves 
as middle of the value of the y intercept of the torque approximation curves b and d which sandwich the 
torque approximation curve c at torque approximation curvilinear c' (referring to drawing 3 ). that is, it is 
shown in drawing 3 — as ~ the value of the y intercept of torque approximation curvilinear c' — Y4 it is - 
- it is |Y4 |=R= (L+M)/2 

[0021] A part for the intersection 1 1 generated in time with the low of throttle opening can be lost by 
this, and all the torque approximation curves a and b, c ! , and a study map required for the control which 
eliminated the singular part 1 1 from d and e can be created. 

[0022] From this study map, the throttle (accelerator) opening of desired value with a sufficient 
precision in engine control can be determined, for example, the case where the engine speed of desired 
value is 1700rpm — torque Nm of desired value ****** — for example, the case where it wishes for the 
value of 30 — the study map of the following table 1 — referring to — torque Nm of the value of 329,464 
and 435,563 to desired value The value of the throttle (accelerator) opening which makes it generate can 



be determined. 










[0023] 












[Table 1] 
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0 
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345 
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135 
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284 
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4096 
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4096 


4096 


4096 


4096 
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4096 


4096 


4096 


4096 


4096 
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4096 


4096 


4096 


4096 


4096 



[0024] In addition, as other operation gestalten, as shown in drawing 5 , the torque approximation curve 
b may be regarded as unique, and this may be corrected automatically. In this case, I think that the 
torque approximation curve b is inserted into the torque approximation curves a and c over the whole 
throttle opening (X-axis) except for the singular part (a part for an intersection) 1 1 which intersects the 
torque approximation curve c. 

[0025] Although the above-mentioned operation gestalt showed the case where the number of the 
singular parts (a part for an intersection) 1 1 of torque approximation curves was one, this invention can 
be applied when there are two or more singular parts (a part for an intersection). In this case, what is 
necessary is to perform only the number of singular parts (a part for an intersection) repeatedly until a 
singular part (a part for an intersection) is lost in the above-mentioned technique. 
[0026] As mentioned above, although each above-mentioned operation form described the creation 
method of the study map used for the engine testing device 1, this invention is applicable also to the 
vehicles testing device which used the chassis dynamometer. 
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[0027] An example of a vehicles testing device is shown in drawing 7 . In drawing 7 , the rotation roller 
with which, as for 21, drive-pulley ring 22a of the sample offering vehicles 22 is laid, and 23 are the 
chassis dynamometers by which interlocking connection was carried out through the shaft 24 at the 
rotation roller 21 . This chassis dynamometer 23 corresponds to the dynamometer 3 of the engine testing 
device 1. 26 is the flywheel with which 25 was prepared in the shaft 24, and speed sensor **** prepared 
in the shaft 24. This speed sensor 26 is equivalent to the sensor (not shown) which outputs the rotation 
measurement value in drawing 4 which shows the engine testing device 1 . This sensor is formed in the 
engine 2 of drawing 4 by the engine testing device 1. 27 is the torque sensor prepared in the chassis 
dynamometer 23, and corresponds to the torque measuring instrument 8 of the engine testing device 1. 
28 is a running-resistance generator which generates the target running-resistance signal T 
corresponding to the production-run speed signal v given from the speed sensor 26. Moreover, 29 is a 
chassis DYNAMO controller corresponding to [ to drive-pulley ring 22a ] production-run speed based 
on the difference signal of the production-run resistance signal t given from a torque sensor 27, and the 
target running-resistance signal T given from the running-resistance generator 28 which carries out drive 
control of the chassis dynamometer 23 so that it may give running resistance (target running resistance), 
and X is a drivers aid display unit, and while the setting target operation pattern V0 (the degree pattern 
12 of target vehicle speed in drawing 4 ) is displayed, it is constituted so that it may be alike and change 
(it is given from the speed sensor 26 sometimes the production-run speed signal v of****) of the actual 
data position V which sometimes shows the operational status of **** may be displayed that a visual- 
sense check of an operator is possible 
[0028] 

[Effect of the Invention] The study map for this invention determining the throttle (accelerator) opening 
of the desired value in the engine control for an examination as mentioned above, Or by defining the 
study data (system data) which become the basis of the study map for determining the throttle 
(accelerator) opening of the desired value in test car both control as an exponential function or a 
polynomial function Since the study map was automatically created by finding out the singular point of 
study data and correcting this automatically, a map without a singular part (a part for an intersection) is 
created, and it is effective in control precision improving. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In 1 operation gestalt of this invention, it is the property view showing the torque 
approximation curve which carried out function conversion by the exponential-function approximation, 
and obtained the torque curve to a specific engine speed. 

[Drawing 2] In the above-mentioned operation gestalt, it is the property view showing the torque 
approximation curve which carried out function conversion by the exponential-function approximation, 
respectively, and obtained the torque curve to two or more engine speeds. 

[Drawing 3] In the above-mentioned operation gestalt, it is the property view showing the low of throttle 
opening and the torque approximation curve which lost a part for the intersection generated in time used 
in order to create a study map required for control. 

[Drawing 4] It is composition explanatory drawing showing the engine testing device used with the 
above-mentioned operation gestalt. 

[Drawing 5] It is the property view in which showing other operation gestalten of this invention, and 
showing the torque approximation curve which carried out function conversion by the exponential- 
function approximation, respectively, and obtained the torque curve to two or more engine speeds. 
[Drawing 6] It is the property view showing the torque curve equivalent to the system data used with 
each above-mentioned operation gestalt. 

[Drawing 7] It is composition explanatory drawing showing an example of the vehicles testing device 
which can apply this invention. 
[Description of Notations] 

2 [ — A dynamometer, 4 / — A DYNAMO controller, 5 / — A throttle actuator, 6 / — A computer, 11/ — 
A singular part (a part for an intersection), A B, C, D, E / — A torque curve, a b and c, c 1 , d / — Torque 
approximation curve. ] — An engine, 2a — An output shaft, 3 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused. t>y the use of this translation. 
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precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The creation method of the map used for the engine testing device or vehicles testing device 
characterized by providing the following The process which draws each torque curve on the same X-Y 
side in changing a throttle valve from a close by-pass bulb completely to full open, performing operation 
of making the output torque at that time memorizing, using at least three kinds of engine speeds which 
are different from each other, respectively, using each obtained torque curve as system data, and creating 
a map based on this, keeping rotation of an engine constant The system data function conversion process 
which carries out the approximation of function of each torque curve, and draws the torque 
approximation curve to throttle opening (X-axis) in the same X-Y side top, respectively The judgment 
process which judges the existence of intersection of torque approximation curves The process which 
corrects automatically the torque approximation curve concerned of the direction expected to be unique 
with becoming the value from which the value of the y intercept of the torque approximation curve of 
the direction expected to be unique among the torque approximation curves which cross in this judgment 
process serves as middle of the value of the y intercept of each torque approximation curve which 
adjoins up and down 



[Translation done.] 
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DRAWINGS 
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